The endodontic literature states that a diversity of microorganisms is implicated in cause of root canal infection. There may be a possibility that the actual existence of a specific species is not as imperative as the presence of specific virulent strains of that organism. There are genetic modifications in the cell that furnish an organism with greater pathogenicity. Primary and persistent endodontic infections have difference in their micro-flora. Primary infections usually comprises of mostly anaerobic microbiota whereas multidrug resistant Enterococcus faecalis has been linked to persistent endodontic disease. Horizontal gene transfer is a mechanism that leads to a varied number of traits including acquired antibiotic resistance. Horizontal gene transfer takes place by three processes transduction, conjugation and transformation. The present review expatiates on the mechanism of horizontal gene transfer of acquired antibiotic resistance in E.
Introduction
The father of oral microbiology, W.D. Miller in 1890 claimed the association between bacteria and pulp. He was the first investigator to link the presence of bacteria with pulpal disease. In 1965 an experiment by Kakehashi et al verified that the microbiota were the etiology of pulpal and periradicular disease. Endodontic infections are polymicrobial and these microbes have abundant virulence factors, including bacterial capsules, fimbriae, lipopolysaccharides, enzymes, extracellular vesicles, fatty acids, polyamines, ammonia, and hydrogen sulfides (Cohen and Burns, 2002) . The microorganisms in the root canal are largely non-motile and seldom leave root canal space and enter the periapical tissue. Nonetheless, they have the ability to grow out of the canal and penetrate the periapical tissue. These microorganisms may prompt secondary infection at another site in the body, or may even cause systemic complications (Chandra and Krishna 2010l; Provenzano et al., 2013) .
The infected pulp is a repository of large number of antibiotic-resistant bacteria (Ready et al., 2006) . The dental pulp is a connective tissue which is delicate in nature and interfused with blood vessels, lymphatics, myelinated and unmyelinated nerves, and undifferentiated connective tissue cells. This connective tissue complex is enveloped by hard tissue structure from all sides. The blood vessels supplying the pulp enters the tooth via the apical foramina, which results in cessation of the development of collateral blood supply to the inflamed part (Rajendran and Enterococcus faecalis is a gram-positive cocci and a facultative anaerobe (Stuart et al., 2006) . It is non-spore forming, fermentative micro-organism which is ovoid in shape. It occurs single, in pairs or in short chains, it is mostly non-hemolytic and non-motile (Rocas et al., 2004) . It is a normal inhabitant of the oral cavity. The concentration of this bacteria changes amongst patients in the initial endodontic treatment, in the middle of the treatment, patients receiving retreatment and patients with no history of endodontic treatment. In case of primary endodontic infection, E. faecalis is associated with asymptomatic chronic periradicular lesion. In case of failed root canal treatment, its prevalence is nine times more than the primary infection. Few cases have reported presence of only E. faecalis in the root filled teeth with periradicular lesion (Stuart et al., 2006 with other bacterial cells. It has been observed that E. faecalis is more dependent on its survival traits than upon its virulence factors (Rocas et al., 2004) . It has the capacity to maintain intracellular pH homeostasis through the action of proton pump which is pivotal in enhancing its survival potential during usage of intracanal medicaments (Tay et al., 2015) .
E. faecalis can cause a monospecies infection. Various techniques have failed to eradicate the bacteria. Recently a study tested effects of passive ultrasonic irrigation on E. faecalis from root canal but failed to remove E. faecalis from the root canal system (Guerreiro-Tanomaru et al., 2015). Its molecules like serine proteases, gelatinase and collagen-binding protein helps it to bind to dentin. It has a small size which is helpful for it to reside in the dentinal tubules. While residing in dentinal tubules, it has the caliber to resist calcium hydroxide dressing for about 10 days (Rocas et al., 2004) . It has been observed to invade the dentinal tubules faster than other microorganisms causing pulpal inflammation and was noted to survive in the canal for the 
Genes and Resistance
In 2013 Rocas and Siqueira (2013) found that the most prevalent genes in endodontic infections which were encoded resistance to beta-lactams blaTEM, cfxA, tetracycline tetM, tetQ, tetW and erythromycin ermC The authors concluded that the most prevalent genes in dental abscesses were blaTEM (24%) and ermC (24%), while tetM (42%) and tetW (29%); these were prevalent in asymptomatic cases. The blaTEM gene was significantly associated with acute cases, whereas tetM was found to be more prevalent in asymptomatic secondary cases. Rocas and Siqueira (2012) assessed presence of 14 genes encoding resistance to beta-lactams, tetracycline and macrolides. The most prevalent genes observed were blaTEM, tetW, and ermC. Fusobacterium and Prevotella isolates were found to be positive for blaTEM, cfxA and tetM.
Bacterium and resistance
Nandakumar et al. in 2009 carried out metaproteomic analysis of root canal infections. They utilized reverse-phase nano-liquid chromatography-tandem mass spectrometry to identify bacterial proteins in seven cases, four primary, two persistent; and one was declared neither primary nor persistent infection. Proteins of cell wall or membrane origin, from endodontic bacteria including E. faecalis, Enterococcus faecium, Porphyromonas gingivalis, Fusobacterium nucleatum, and Treponema denticola were found in all the examined samples tested. The proteins were involved with adhesion, autolysins, proteases, virulence factors, conjugation and antibiotic resistance. These included glycosyltransferase, tight adherence protein G, collagenase, 
Bacterial integrons
Bacterial integrons are a gene capture system that uses a specific recombination mechanism.
They encode three primary elements in the 5´ conserved segment, these components enlist an enzyme integrase; these act as a specific recombination system to insert or to erase a new gene 
Resistance transposons
Resistance transposons are the jumping gene system that assimilates a resistance gene within the element. They come in many forms, and all of these elements have the capability to transfer both intra-and inter-molecularly (Bennett 2008 ). They encode proteins required for their excision from the donor, formation of a conjugative bridge and transposition of gene into the strain receiving it. These elements promote the transfer of resistance genes between bacterial genomes.
A resistant gene which confers selectable phenotype, it may be mobilized as a complex transposon. They can target multiple different integration sites (Juhas et al., 2009 ).
E. Faecalis and Endodontic infection
Endodontic infections can be subcategorized as primary and persistent. The primary infections most of the times occur due to anaerobic gram-negative organisms, whereas persistent infections protease also plays a pivotal role in bonding E. faecalis to dentin. Sedgley (2007) evaluated survival of E. faecalis strains with and without gelatinase producing ability and concluded that strains which produce gelatinase can thrive long-term in root canal space. It can be surmised that adhesins produced by E. faecalis aids in its resistance to antimicrobials. (Table -1 faecalis. It was also observed that Tn925::Tn917 composite transposon could function as a conjugal delivery system for Tn917 into a number of gram-positive bacteria (Christie et al., 1987) . In a study Tomich et al., (1980) mentioned that pAMα1 is a non-conjugative plasmid which furnishes tetracycline resistance. It can be transferred by pAMγ1 conjugative plasmid.
E. faecalis and Horizontal Gene Transfer
In E. faecalis, the tet(S) gene is the second gene which has also shown to be culpable for causing tetracycline resistance . The tet(S) gene acts by ribosomal protection, it shows 79% amino acid identity with tet(M), 72% with tet(O) and approximately 40% with tet(Q). It was first time identified in a Listeria monocytogenes strain on pIP811, a conjugative 
Macrolides and Aminoglycosides
When the total cultivable flora of the oral cavity was assayed for resistance to erythromycin and the mef and ermB genes were the most commonly found genes. On an average, 7% of the cultivable microflora was found to be resistant to erythromycin and it possessed at least one erythromycin resistance gene. In many oral isolates the ermB gene was observed to be present on Tn916/Tn1545-like conjugative transposons, it also harbored tet(M) and aphA-3 conferring The mechanism of HGT causes resistance to tetracycline, aminoglycosides, macrolides and glycopeptide antibiotics in E. faecalis thus making it more vulnerable to the treatment. This aggrandizes the prevalence of E. faecalis persistent endodontic infections. 
